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inorganic chemistry, and 141 to organic chemistry. The 
student who is already fairly acquainted with the subject 
will find the summaries of properties, &c., of much use. 
The analogous compounds of various groups of elements 
are treated together, and their differences are concisely 
remarked upon. He will, perhaps, be a little troubled at 
first to find names employed in an unusual manner. For 
instance, Ag 2 0 is called argentous oxide ; AgO, argentic 
oxide ; AgCl, AgBr, silver chloride, &c. ; and there is a 
statement that “ no arge 7 itic halides are known.” If he 
looks up the paragraph on valency, he will find silver put 
down as a monad along with hydrogen, potassium, &c., 
and not with copper and mercury, which are marked 
monad and dyad. There are other inconsistencies that 
might have been eliminated, such as in the use of the 
words distill, and sublime. Directions are given to dis¬ 
till a fluoride with strong sulphuric acid, to distill a 
mixture of sand, fluor-spar, and sulphuric acid, and 
so on, and on turning to the description of the opera¬ 
tion of distillation, in the first part of the book, we find 
that the word is used there in its correct sense. The 
solution of a carbonate in an acid is spoken of, and the 
sublimation of a mixture of mercuric sulphate and salt. 
Such operations are impossible according to the meaning 
•of the words expressing them given in the earlierpart of the 
work. The statement that chlorine peroxide is formed 
by distilling a chlorate with sulphuric acid at a low tem¬ 
perature might lead to serious accidents in the case of the 
young students for whom the volume is primarily in¬ 
tended. While the symbol Aq. is used to represent the 
water of solution, a refinement which is scarcely necessary 
in an elementary treatise, the reaction taking place when 
a jar of chlorine is inverted over a strong solution of 
ammonia is represented by an equation that demon¬ 
strates the liberation of hydrochloric acid. It is such 
Inconsistencies as these that perplex and mislead the 
student. C. J. 


OUR BOOK SHELF. 

Applied Geography. By J. Scott Keltie. (London : 

George Philip and Son, 1890.) 

The greater part of this volume consists of four lectures 
which were delivered last year at the Bankers’ Institute, 
and given in part before the Society of Arts and the 
College of Preceptors. An article which appeared ori¬ 
ginally in the Contemporary Review is also included. 
The volume is one of great interest, both theoretical and 
practical, and ought to be of genuine service to various 
classes of readers, by showing how high is the place 
which must properly belong to geography in any com¬ 
plete scheme of education. Mr. Keltie has been espe¬ 
cially successful in indicating some of the influences 
which geographical facts have exerted on the movements 
of races and the evolution of nations. On so great a 
subject it was impossible for him, within narrow limits, 
to develop any of his ideas fully ; but his suggestions are 
excellent, and may perhaps be worked out by some of 
his readers for themselves. Mr. Keltie has much to say 
about the bearings of geographical conditions on the 
development of Africa, and about the relation of geo¬ 
graphy to the commercial prosperity of the British Em¬ 
pire. He also discusses various problems connected with 
the actual and possible geographical distribution of some 
•of the common commodities of commerce. On all these 
subjects he writes with freshness and lucidity, displaying 
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a thorough grasp of the principles of geographical science 
Maps and diagrams, for which the author expresses his 
thanks to Mr. Ravenstein, add considerably to the value 
of the text. 

The Autobiography of the Earth. By the Rev. H. N. 

Hutchinson, B.A., F.G.S. Pp. 290. (London : Edward 

Stanford, 1890.) 

We have rarely met with a popular work on geology or 
natural history so crowded with information as Mr. 
Hutchinson’s little volume now before us. In less than 
300 pages of large type, all the leading features of the 
“ geological record ” are passed in review, with special 
reference to the mode of reasoning by which the various 
facts and inferences are established. Nothing of import¬ 
ance seems to be omitted, from the nebular hypothesis 
and the birth of the moon, to theories of glacial epochs, 
the permanence of ocean basins, the origin of oolitic 
structure, and the method of discovering the hidden 
appendages of trilobites. Some of the sections, indeed, 
such as those relating to the nebular theory and the 
nature of geological agents, are seldom found more con¬ 
cisely arranged even in the pages of an examination 
“ cram-book.” 

With all this wealth of material, however, the author 
succeeds in completely divesting his work of the “ dry ” 
and “uninteresting” formality which, in his opinion, 
repels the general reader from ordinary text-books. The 
several chapters are pleasantly written and illustrated 
with occasional woodcuts ; while, although the accounts 
of the successive formations are systematically arranged 
from the Archaean to the Pleistocene, every occasion that 
permits of some digression into general principles is 
turned to good advantage An allusion to the igneous 
rocks of the Devonian period thus leads to a few brief 
paragraphs on the interest of denuded volcanoes ; the 
Lower Carboniferous rocks afford an opportunity for 
discussing the origin of limestones ; the chapter on the 
Oolitic rocks is followed by another on the organization 
of Mesozoic reptiles ; and the short notice of the Glacial 
period forms a fitting occasion for digressing to the 
subject of ice as a geological agent. If, in any respect, 
the general reader’s interest fails, it will be due to the 
too frequent use of inadequately defined technical terms, 
and the too rapid succession of unfamiliar ideas. Of 
such terms as “schist” and “ Neocomian,” for example, 
the definition seems to have been quite overlooked. 

In a compilation of so wide a scope it is, of course, 
easy for a specialist to detect inaccuracies, but the present 
volume bears evidence of so much care bestowed in its 
preparation, that absolute errors appear to be unusually 
few. The bold statement on an early page that glaciers 
erode valleys like rivers is qualified in the last chapter ; 
and the assertion that no Chelonian bones have been 
found in the Trias is corrected in a footnote on a later 
page. The most serious error is the frequent quotation 
of brachiopods and polyzoa as Mollusca ; and nearly all 
the lesser misstatements relate to biological matters. The 
author, however, unlike many popular writers, has been 
trained in the modern school, and thus recognizes through¬ 
out the broad principles of organic evolution. 

The volume is well printed, and issued in a style 
uniform with Miss Arabella Buckley’s popular works, to 
which it forms a worthy companion. A. S. W. 

Spinning Tops. “ Romance of Science Series.” By 

Prof. John Perry, F.R.S. (London: Society for Pro¬ 
moting Christian Knowledge, 1890.) 

In September last Prof. Perry delivered the “ Operatives’ 
Lecture ” of the British Association meeting held at 
Leeds, the subject of which was entitled “ Spinning Tops.” 
The present little work is a revised and much expanded 
edition of that lecture, and, instead of the moving appa¬ 
ratus originally displayed, the author has provided a 
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very approximate equivalent in the elaborate illustrations 
and descriptions. He begins by showing the rigidity of 
flexible bodies when in motion : he then describes the 
behaviour of a common top by means of a balanced 
gyrostat, and explains the importance of giving a rotary 
motion to projectiles. The gymbal gyroscope and the 
curious movements that are connected with it are after¬ 
wards discussed, and the analogy of these movements to 
that of the earth in regard to precession, &c., is pointed 
out. 

The next point referred to is the importance of 
balancing a rotating body, the author showing that for 
perfect balance not only must the axis of rotation pass 
through the centre of mass of the body, but it must be 
one of the three principal axes through the centre of mass 
of that body. Reference is made to the experiments of 
Prof. Milne, who has shown, by means of a modified 
seismograph, the want of balance in the wheels of loco¬ 
motives. 

In the last few pages Prof. Perry deals with the con¬ 
nection between light and magnetism and the be¬ 
haviour of spinning tops, and among the experiments is 
Thomson’s mechanical illustration of Faraday’s rotation 
of the plane of polarization, which is performed by means 
of a number of double gyrostats placed in a line and 
connected by india-rubber joints, each instrument being 
supported at its centre of gravity, and capable of rotation 
in the horizontal and vertical planes. To many readers 
the book will be one of great interest, and a brief sum¬ 
mary at the end will show' them clearly the line of 
argument adopted throughout. 

Wild Life on a Tidal Water. By P. H. Emerson. 

(London: Sampson Low, 1890.) 

IT seems rather odd that an author should talk about 
“ wild life ” when he means simply life on a houseboat 
on Breydon Water in Norfolk. No one, however, who 
glances over the present volume will be disposed to criti¬ 
cize the title very severely, for Mr. Emerson has the art 
of describing even unimportant things in a way that 
makes them interesting. Above all, he has provided a 
series of thirty admirable “photo-etchings,” which convey 
a wonderfully vivid impression of the various scenes re¬ 
produced. The photographic plates were taken by Mr, 
Emerson himself, but in selection of subject the majority 
are the result of a pleasant partnership with his friend 
Mr. T. F. Goodall, on whose house-boat he experienced 
the trials and delights of “wild life.” 

Arcana Fairfaxiana. With an Introduction by George 

Weddell. (Newcastle-on-Tyne : Mawson, Swan, and 

Morgan, 1890.) 

The manuscript of which a facsimile is presented in this 
volume was found some years ago by Mr. Weddell in a 
box of lumber. It contains much apothecaries’ lore and 
housewifery dating from the first half of the seventeenth 
century, and was used, and partly written, by the Fairfax 
family. In a carefully-written introduction Mr. Weddeil 
gives all necessary information about his treasure and 
about the persons with whom it has been associated. The 
facsimile is skilfully printed, and many of the medical 
receipts, and some of the instructions as to the baking of 
meats, are very curious and interesting. 

Berge's Complete Natural History. Edited by R. F. 

Crawford. (London : Dean and Son, 1890.) 

IN this volume some of the leading facts relating to the 
animal, the vegetable, and the mineral kingdoms are 
brought together. The descriptions, if not very interest¬ 
ing, are clear, and the reader is helped to understand 
them by means of no fewer than sixteen coloured plates, 
and over three hundred smaller illustrations. 
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LETTERS TO THE EDITOR. 

[ The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return , or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 

The Bursting of a Pressure-Gauge. 

With reference to Mr. Smith’s letter in your issue of 
February 5 (p. 318) respecting the bursting of a pressure-gauge, 
will you allow us to point out a very simple method of prevent¬ 
ing any serious consequences from such an accident, which must 
occasionally occur as the gauges wear out ? There should be no 
cast-iron in the gauge : the tube and works should be mounted 
on a brass or gun-metal frame. The glass covering the dial 
should be mounted in a ring, fitting on the body of the gauge 
like a cap; when the gauge is in use this cap should be re¬ 
moved, thus avoiding all danger from the broken pieces of glass. 
The gauge should then be inclosed in a brass wire cage, so that, 

! should the tube burst, any portions of metal would be caught by 
the wire network, and, if not stopped altogether, would at any 
rate be rendered harmless. 

Our employes are constantly using gauges for testing gas 
bottles, and we have always had our gauges made in this way to 
avoid any risk from accident. The screw valve of the bottle 
should not be turned on full, one complete revolution of the 
screw is quite sufficient; this greatly minimizes the risk of fusion 
caused by friction, as the cylinder would probably take a quarter 
of an hour to empty itself. Of course the same gauge should 
never be used for both oxygen and hydrogen cylinders. 

3 Fleet Street, February 11. Newton and Co. 


Modern Views of Electricity. 

(1} The first question that I raised in my former letter was 
how oxygen atoms come by the negative electricity which 
according to Dr. Lodge they have. I find in his pamphlet, 
“Seat of E.M.F.” (p. 50), his view stated as [follows, that 
whatever may be the case with molecules of oxygen, at least all 
dissociated atoms have a certain definite negative charge. If 
this be so, it seems to me to follow necessarily either that all 
molecules of oxygen are negatively charged, or that only those 
which are so charged can undergo dissociation. 

{2) We are then to suppose a crowd of dissociated atoms of 
oxygen, all having negative electrification, “straining at,” i.e. 
attracted by, the zinc. And this attraction, we are told (p. 50), 
exists independently of actual combination between zinc and 
oxygen, although it has its origin in the desire for such combination. 
It is a mechanical force arising from chemical affinity. Such a 
force would, according to the kinetic theory of gases, increase 
the density, and therefore the pressure, of oxygen in the neigh¬ 
bourhood of the zinc, causing a repulsive force, in addition, as 
it seems to me, to the repulsion due to like electrical charges. 
By this means the state of the gas in the neighbourhood of the 
isolated zinc would become one of equilibrium. And it may be 
that the variations of density would take place only within a 
distance from the zinc too small for our means of -measurement. 
According to the statement (p. xio) of “ Modern Views,” only 
the repulsive forces arising from electrification are relied upon 
as producing equilibrium. I think, however, that Dr. Lodge 
would not exclude other mutual repulsive foreesiwhich may 
exist between the dissociated atoms of oxygen. And such other 
forces appear to me to be necessary, in order to explain satis¬ 
factorily the phenomena which ensue when the zinc is brought 
into contact with copper. 

(3) When contact is made, a positive charge passes from the 
copper to the zinc. Let us call it a per unit of surface. That 
disturbs the equilibrium previously attained about the zinc,, 
because it introduces a new force of attraction on the oxygen 
atoms in virtue of their negative electrification. This force will 
be 27 rcr per unit of surface. In order that there may again be 
equilibrium, we must introduce a counteracting force - 2w<r. 
Now the new attractive force calls in a fresh influx of oxygen 
atoms, increasing their density, and therefore increasing the 
negative charges per unit of surface of zinc. If we had no 
repulsive forces, except those arising from electrification, the 
charges on these newly imported atoms would, I think, have to 
be — cr per unit of area of the zinc, in order to give the required 
force — 27 r<r. This would exactly neutralize the positive charge 
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